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DETAILED ACTION 

Election/Restrictions 

1 . This application contains claims directed to the following patentably distinct 
species: a) solid polymer membrane fuel cell and b) solid oxide fuel cell. The species 
are independent or distinct because they are different types of fuel cells. 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 
prosecution on the merits to which the claims shall be restricted if no generic claim is 
finally held to be allowable. Currently, no claims are generic. 

Applicant is advised that a reply to this requirement must include an identification 
of the species that is elected consonant with this requirement, and a listing of all claims 
readable thereon, including any claims subsequently added. An argument that a claim 
is allowable or that all claims are generic is considered nonresponsive unless 
accompanied by an election. 

During a telephone conversation with Ms. Julie Lake on 4/14/06 a provisional 
election was made with traverse to prosecute the invention of Species b), claims 13-34, 
36-38 and 40. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 1-12, 35 and 39 are withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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3. Claim 33 is rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear how the electrolyte layer can be closer to the 
hydrogen electrode than the substrate if the electrolyte layer is formed on the substrate. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 13-15, 18, and 36 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Edlund (JP 07-185277). The Edlund reference teaches an electrolyte 
membrane comprising a substrate formed from vanadium and an inorganic electrolyte 
layer, NiO, formed on both sides of the substrate (See paragraph [0045]). In addition, it 
also teaches a side of the electrolyte layer not in contact with the substrate that is 
coated with a hydrogen permeable material, Pd (See paragraph [0045]). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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7. Claims 16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Edlund (JP 07-185277) in view of Hockaday (US 5759712). The Edlund reference 
is applied to claims 13-15, 18, and 36 for reasons stated above. However, the 
reference does not expressly teach a substrate that includes two hydrogen separation 
membrane layers of different kinds of metal and a metal diffusion suppression layer in 
between the hydrogen separation membrane layers where the metal diffusion 
suppression layer contains at least one of a proton conductor, mixed conductor, an 
insulating material, a ceramic, and a proton-nonconductive metal. The Hockaday 
reference does teach a substrate comprising two hydrogen separation layers "77" and 
"79" of different metals with a metal diffusion suppression layer that contains a proton- 
nonconductive metal in between the two hydrogen separation layers (See column 8, 
lines 16-26). Therefore, it would have been obvious to one of ordinary skill in the art to 
modify the Edlund electrolyte membrane to include a substrate comprising two 
hydrogen separation layers and a metal diffusion suppression layer so that hydration 
induced cracks can be mitigated in the substrate. 

8. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Edlund (JP 07-185277) in view of Hara et al (US 2003/0044667). The Edlund 
reference is applied to claims 13-15, 18, and 36 for reasons stated above. However, 
the reference does not expressly teach a reaction suppression layer between the 
substrate and the electrolyte layer that includes at least one of a proton conductor, a 
mixed conductor, and an insulating material. The Hara reference does teach a reaction 
suppression layer "50" composed of an insulating film in between the substrate "30" and 
electrolyte layer "20" (See Figure 1 and paragraph [0033]). Therefore, it would have 
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been obvious to one of ordinary skill in the art to modify the Edlund electrolyte 
membrane to include a reaction suppression layer in between the substrate and the 
electrolyte layer in order to improve the heat resistant properties and prevent the layers 
from peeling off during heating and cooling. 

9. Claims 21 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Edlund (JP 07-185277) in view of Vaughey et al (US 6521202). The Edlund 
reference is applied to claims 13-15, 18, and 36 for reasons stated above. However, 
the reference does not expressly teach a composite oxide containing an A-site material 
having an alkali metal element as a principal component and a B-site material having 
another element as a principal component such that the molar ratio of the A-site 
material to the B-site material is smaller than the constant molar ratio. The Vaughey 
reference does teach a perovskite oxide for solid oxide fuel cells comprising AB0 3 
where A is an alkali metal and B is a transition metal (See column 1, lines 33-43). 
Burden is on the applicant to show difference in product comparisons. Therefore, it 
would have been obvious to one of ordinary skill in the art to modify the Edlund 
electrolyte membrane to include a composite oxide containing AB0 3 so that a material 
with good electrical conductivity and catalytic activity for oxygen can be used in the solid 
oxide fuel cell. 

1 0. Claims 22 and 38 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Edlund (JP 07-185277) in view of Vaughey et al (US 6521202). The Edlund 
reference is applied to claims 13-15, 18, and 36 for reasons stated above. However, 
the reference does not expressly teach a composite oxide containing an A-site material 
having an alkali metal element as a principal component and a B-site material having 
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another element as a principal component such that the composite oxide contains a 
predetermined amount of an oxide of a third material that forms an oxide together with 
the alkali metal. The Vaughey reference does teach a perovskite oxide for solid oxide 
fuel cells comprising AA'BB'O x where A is lanthanide, A' is an alkali metal and B is a 
transition metal (See column 1 , lines 33-43). Burden is on the applicant to show 
difference in product comparisons. Therefore, it would have been obvious to one of 
ordinary skill in the art to modify the Edlund electrolyte membrane to include a 
composite oxide containing AA'BB'O x so that a material with improved oxygen ion 
conductivity can be used in the solid oxide fuel cell. 

1 1 . Claims 23-25, 28-30, 34, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hara et al (US 2003/0044667) in view of Edlund (JP 07-185277). 
The Hara reference teaches a fuel cell "100" comprising an oxygen electrode "10", a 
hydrogen electrode "30", a electrolyte layer "20", and a reaction suppression layer "40" 
containing an insulating material (See Figure 1 and paragraph [0033]). It is well known 
in the art that fuel cells comprise an oxidizing gas supply portion and a fuel gas supply 
portion. However, the reference does not expressly teach an electrolyte membrane 
having a substrate formed from a dense hydrogen permeable material and an inorganic 
electrolyte layer where the substrate is formed from one of vanadium, niobium, tantalum 
and an alloy and the electrolyte layer is coated with a hydrogen permeable material 
where the substrate and coating are different kind of metallic materials. The Edlund 
reference does teach an electrolyte membrane having a substrate that is vanadium, an 
inorganic electrolyte that is NiO, and a coating that is palladium (See paragraph [0045]). 
Therefore, it would have been obvious to one of ordinary skill in the art to modify the 
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Hara fuel cell to include an electrolyte membrane comprising a substrate that is 
vanadium, an inorganic electrolyte that is NiO, and a coating that is palladium in order to 
provide a stable composite metal membrane with high hydrogen permeability and a 
hydrogen selectivity. 

1 2. Claims 26 and 27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Hara et al (US 2003/0044667) in view of Edlund (JP 07-185277) as applied to 
claims 23-25, 28-30, and 34 and further in view of Hockaday (US 5759712). However, 
the references do not expressly teach a substrate comprising at least two hydrogen 
separation membrane layers made of different kinds of metal and a metal diffusion 
suppression layer in between the separation membrane layers. The Hockaday 
reference does teach a substrate comprising two hydrogen separation membrane layers 
"77" and "79" made of palladium and a blend of Pt/Ru/Pd and a metal diffusion 
suppression layer "78" that is a proton non-conductive metal (See column 8, lines 16- 
22). Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the Hara fuel cell to include a substrate comprising two hydrogen separation membrane 
layers made of palladium and a blend of Pt/Ru/Pd and a metal diffusion suppression 
layer that is a proton non-conductive metal in order to mitigate hydration induced cracks 
in the substrate. 

1 3. Claim 31 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Hara et 
al (US 2003/0044667) in view of Edlund (JP 07-185277) as applied to claims 23-25, 28- 
30, and 34 and further in view of Vaughey et al (US 6521202). However, the references 
do not expressly teach a composite oxide containing an A-site material having an alkali 
metal element as a principal component and a B-site material having another element 
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as a principal component such that the molar ratio of the A-site material to the B-site 
material is smaller than the constant molar ratio. The Vaughey reference does teach a 
perovskite oxide for solid oxide fuel cells comprising AB0 3 where A is an alkali metal 
and B is a transition metal (See column 1 , lines 33-43). Burden is on the applicant to 
show difference in product comparisons. Therefore, it would have been obvious to one 
of ordinary skill in the art to modify the Edlund electrolyte membrane to include a 
composite oxide containing AB0 3 so that a material with good electrical conductivity 
and catalytic activity for oxygen can be used in the solid oxide fuel cell. 
14. Claim 32 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Hara et 
al (US 2003/0044667) in view of Edlund (JP 07-185277) as applied to claims 23-25, 28- 
30, and 34 and further in view of Vaughey et al (US 6521202). However, the references 
do not expressly teach a composite oxide containing an A-site material having an alkali 
metai element as a principal component and a B-site material having another element 
as a principal component such that the composite oxide contains a predetermined 
amount of an oxide of a third material that forms an oxide together with the alkali metal. 
The Vaughey reference does teach a perovskite oxide for solid oxide fuel cells 
comprising AA'BB'O x where A is lanthanide, A' is an alkali metal and B is a transition 
metal (See column 1 , lines 33-43). Burden is on the applicant to show difference in 
product comparisons. Therefore, it would have been obvious to one of ordinary skill in 
the art to modify the Edlund electrolyte membrane to include a composite oxide 
containing AA'BB'O x so that a material with improved oxygen ion conductivity can be 
used in the solid oxide fuel cell. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The Araki et al (US 5795670) reference teaches an electrolyte 
for a solid oxide fuel cell comprising a perovskite oxide the doped with an alkali metal. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Barr can be reached on (571) 272-1414. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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SUPERVISORY PATENT EXAMINER 




